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The Effect of Sucrose and Silicon on the Quantitative and Qualitative
Characteristics of Cherry Tomatoes

69150 (s 7 (o (4] 50l5 ( Guoils (M9 Lo pule
Sl b @l 5 (55,9LaS ple olRasls ol pole 0aSCiils ¢ SLEL (cwiige 5 pske 09,5
(K.ghasemi@sanru.ac.ir) : iy =Sl Cuns «Jgitas odinmm g

VEVENA o pdy gl Ve BT s b

oS>

sl Gl Jls jo a5 il oo GRS (8425w pB)l 51 S (Solanum lycopersicom)  owHLS (5,845
5% oot LA )3 )55 05008 & o)1 plo wiile (S5BaxsS 5l ggi nl Sl 485 18 oobj x5 JLiiul 890
JAS sboas o i 55 55516 gty sl Je oal G215 g ol 1] (il 155 Jlah ol
TR ) Whaeeg S 435 5 (Vandoo St g o imhaw 93 ,0) pracdiw ;S 1 50 SIE 0l ploxil 1S5 Jlozr j0 5 (ol
Sl # 59, ol 0 B magete Sl 4 59 8L e 50 O el SIS+ 59,0l o) 98 59 S Le el e
ool oty @S 055 S8 gy 090 WIS Ll (o (LS (SjparsS S 5 o8 Slao (e 50 /0 Sy
bll s Jol> jl5o 50 0 pely Slis +00,0 ¥ 59,800 ol jon @y o o 50 5 A5, (e oS sl plis
BRIRYIAINE VEUVERVIR| EUNVSRN (TSN L S W PR RGN KIS KPS EPIE ) VE B SV-SSNCREY A NS WP VRR VW R VSRS GRS PR LY WP NG
55t 5 o 31385 s 455 ot 815 T3 551, e oSS ol 00,5 s | oVl S olass a5 g5l 5o
Sl #3053 ¥ 59,00 jlaes b ok jlaes &5 09 (Sloj (S e Q32 i 0s slend e 4y Blate S
NI O SIS VIR VE: I LU SN S SV SN IEY (ARG WRPPRN VW] R VSR ST L 3 UV Y U] ] IR WA SOV S SR /A S SR
S oss logre b ol Hlond rizren 5 550 50 B el Sl +ao )0 Vo5 0L slajles b ) BB oS
aie alply g adyy g @Bl w8 Gl ayiar LS 1 50 0 ey Sl oo )3 ¥ 5,5l L a5 ]
Jsloee Slhaeng S 0o (o s Cunl 48 )5 & )90 Ay ) g Blo walie 4y Jled (n )3 S p Dly0emg )T a5 A5 958 e
laolamag S led (nl )o aas oo s (Sudg; 4 a5 wd S e 0 IBSG e Sl 10,0 ¥ 55,0 les )3 0gee
pas Lol i 50 ki Hled ols lis sdel Casods s ggezme 10 Ailes S S > bogas duade 4y Sy auie 1 Jole
lyole als Jlie 55 (g ol laoges Croms & Slyaapgy S 2S5 1> 9 Sl a8 ads corge )0 (L84 Joloxe
8l a8l sl (5L oo 5l 0500 4 Lol jongy S U sy o0 S5 0ls ) 5 a4 (Sliaeg S Slge
Bedor Lgr 0 yShee g 5 A5, el cage Jdo Gen g
9 e e sl (Do ;S meged 1goulS sWejly

3

400

sl s Jls jo a8 il oo (5,842 65 o e8] 51 S (Solanum lycopersicom) cole oU L oS (5,845
bl coglhs gab (g ol Dliogar wile iz Yo a5 Wilgh oo a9y ol a5 el €85 118 g0l a>gi 550
(Arenaetal., 2003) aib oo cawlio Sloylil 5 awes alizes Loyl i b (6,5 5L



Ohlas g crails Ly

o) (rskel 6)slaS g Conl 23S 5l S Jlems (85 35lkee e 4 S005) Gl Cone (2138 5LS 0595l
OB S L) G ere 465,9LS (Sl cenlin (e (39 399ome 4 Az i L 00 5 (o0 Doyl (2188 LS (el
GeiS Jyame ads Gl j0 e loged Gl (S oS wllioe gl axly jo Jgame adgi Gl did g
laiss, b glulls sl sl al s ol 4 (Souri and Kafi, 2005) wil oo labelS Sladss 5 Sissgond
BB Ll @ Wil e 055 (nl a5 sl 00 )51 pal b 1) 405 i az e o pae GLSGl (Sidggpae cotS aiile g
Selxily OYgams (2.5 g oS 4ol

Matoh et al., ) aub oo JUs! oLS slacaand plo a5 ond buls 2T slaais] 4o 55,50 US54 il lawid
ol il Jolne Bk 5,5 485 4 Gy el abl e syt Shadss il L5 IS 5 5L (1995
odd Qi )98 Jlo )3 sladilyz 5 S p Bk )50l oS Sl ond (A1F 3505 (6 i 4z 5 dde 405 S0 lyiets
(Dugger, 1983) ws” jias sl olS il o shug,y o) gl eolatwl LB 65, avie (ylgrcay wilss o g

ke (9 93,5 (o0 oge iy @ e Lled 4 oud ogee o )0 Slo Y LSS e GLST (BLS (5050
Ll jo fo o5 Clond DS (izmen yled Cailos 05 ) 5 O O 5l WS oo iS0S S 5SS (lyen
(Liang et al., 1993) ¢l Jl35,50 5,842 65 o000 (85 9 (505 (295 2 ok 53 A5 (5

aloz 5l Jgamme 25 Sgups g 0, Slos il 38l o 1S 5l LAU sge Ol (EalS ) el o e ed BB iE el
o3lail o, Shoe s pumly e il 31 .ifon and Lester., 2007) o ls o1 (goladl 55,1y (s ,15L <5 lo,Lil 0,90 Jsb
Loz Ll 15 45 ogee S ial33l 5 oS 55T wosmn (K5, Saat sl 5 050 45 Jslone dul Slge S clale 2138l ogee
Oty B el 5 5555, Gl oyl 31 U ety ool o 135 SLEL SV pame (sl sl S 5
JUEsl 5 jiisis 4 pely paie wond ol slo i s ogdle (Cakmak, 2005) 55 oo Wroges CordsS (ialsil Easly SIS
(J89,l5 JoSge 31 Sz Oleear 38 mjee (Fageria and Gheyi 1999) oS o JSLLs S8 58 ol uws,S
Aibior DS9S 5 565,00 Dl jsaud el il oS Glaw sl LS EsS 5 il e Slaies S eaims Jlal
5 Jlasl o] sl sl 2 5 S5 oS wanl LS sl 69,0 s B pannS polic 5 Sy s (Follett et al., 1981)
(Mashayekhi and Atashi, 2013) ol e (2SST a5gl J3 50 5,51 UKo 4 el joung S Jla!

99 Q23 o i a5 5 )ls 0gzg ooy i IS sl alils s Dljase g S Ll jo Ylisl a5 g jaie 58
39 498 0geS 5l b Oladss rals 5 bl 5 le U cal 09gs 59,5 L sasms JLasil polie of oo 4y > )15 54,51
aSll pas paie S Glaicds paadw 51 650,00 b isres 9 3505 Co e slosll U ) jaiS el slaailsS
S ge |y ogee 5y 9 S5 5 (OS] i SRRl ol

W vgy g3l

Do 6 55 5586 ialaf] gty (sl (orasb ailin 5 (55,5185 pole olsls i IS 5 nsy o
e Vb 5 el 90 e 99 50 el ol oS 0l 12 LSS ez 0 5 5956 90 b ola DS
32 0 0 il Sl + 00,0 Vg Sle wa0)0 V9 8l o 59,510) gl gy 50 Oliaumgn S g0 55518 9 (V9o
Ooyg0d 1555 g0 2 aive (i 50 /D SOye duwl + due ;0 Vg Bl i 10 0 4 e Ol + ds 0 Vg,
99 gobaw (85 Hhaije b el Jlesl adn ;o )b S gl bhyen 0p90 0L U S odol saeds 5 o (B ske

285 &yg0 aig To b GialesT nl ggeme 1o S5 g 55l
olo QLT 315l 5o Gleduol (5B )3 &850 jlead (6l 3 539 o) S (S Bz el (g el jslaneas
L e j0 b 90 H5dy I alex 5l Jolo glalas aalsl jo s caS CaysSeS s jo YoxFeolal b cus w0
aS bl coaS g ojll jo SB31eiSs 5l lasebl o g 59, FO 5l e 0l s bilas Jlasl by b a8 se Jelore

YVY



(VFP) FYE L FIF sloaxio ¥ ojlass FF als lul GLEL 958 5 pole alxo

ol ¥ gl g Vo 08 L (Setdly slolals & 5 Sy o515 b wiogs e il Y7 glis,f sllo (eSileo jsboay
A eals JESI (V:Y) cues b od g CansS oS (g9l>

0392 (Jlzmd griwles 9 (phale ) piasms g it Jold «(5)978 Slingad shilo (Ligs SIS 0 gy (0
Vo iy a5, 9 o Sled (ke g 0l (5 S ol Jlosns g Les o,k 5l 9 0,90 Job o allS sles .ol
u‘).».nd.a asan e )ijo sV pH p...]a.u Lv ‘:‘J.C Js.lm (\ JBJ?) A eolaiuwl 54)54?; LJ’“")5)" Ls‘)" Lb)}lﬁ oKl ‘5“&5
e ol )bl L Loy b 5 28,5 o )18 QLaSy Laulyd 5o QLS e o yiss )3 )lal 955 &gy ] <10
ublo dalol plaie jebbay gt Ll L asl s ol

G 2 oS ken) (@l Jolono 53 33750 yolis ke -1 Jyoor
Table 1. The concentration of elements in nutrient solution (mg L™2).
Elements N P K Ca S Mg B Fe Mn Zn Cu Mo
ppm) 150 50 200 150 60 50 0.7 2.8 0.8 0.3 0.2 0.05

Metrohm e pH(,LJT) Garlzeis jena yegsS1ys, o5l wog & jle GialojT opl )0 oolitul 0 )90  alKitolo;l &l jugae
(o) JUgeals By o8 bslie ((led) SAMOMUS o5 oy jLiel o8, aw s b olas 55315 ((Goadgns) 691
FG-5020 Jos LULON gries s

Sloge dland oad JuSis sleogee dlans g o 0 (315 ol @iy o 0 J5 slaws Jeld  So5e058,90 Silao
as b 533 alsg 4 (2)) ogee IS 035 (p)5) a39% (139 ¢ (25 o3 ST (35 35S S el Usb 50 03,5 S,
8 555, 5 o, YalS slrogen (sl (olosls 5 131D taloT bl 55 gies sibos ol b baogee bl i 5 Liel o8,
285 3 Sl 3,90 (5ol o3 5l J3 50,8 00ms)

5y Bl iy, 033 uizmed 5 osee PH (TA) Garnsl i BB 0] (TSS) Jsloee sl slge S Jolis oS ol
McCready etal.,) ©d,5 & 50 (58,0 g, 4 0B (5 S0l .o (5 S oslail ialesl L ;0 Sy i g 0900 g
Slge ad (Sed 95,3 (B 5 bolde b g cedlsy diged o jloge 0,5 B0+ o A5 sl )9S (55 ojlil (s (1950
LPH 5 (S del o) Jlogs o) 5 b 85 525 (g b sl 52053158, Gyl 51 (oS s) Jslona sl
(Sweeney et al., 1970 ; Ghorbani Dehkordi et al., 2015) aios pss o PH 51 oolal
,9bas (Elliot and Snyder, 1991) i plowl ISel (g, b (LS digad 5l (650 las olS pudiw (5,505l (6l 5
Y s 5 0303 13 6y e YO+ Ll &gl o 1) (U1 5l ons ool jgee 5 bl digas 51 )5 o )+ - 4D
50 A1 50 1) sl Cawdds ygumibiwgus 33,5 aBlol aoys sl NaOH i Lo F/0 5 oo yo ol H202 o Lo
Iy 00l puiad diges .o Blo Culps )0 § peaad 4280 Ve Doedy (Lwgmandew a2 0 VTV sleo) JSuly oL S (V2 +) VWA SLus
3 e )l (28,5 &g 0id (6,50 las diged CE am Al e 45 ol sl i e B0 a4 Shade O L
WLl 7Y+ Sl sl i oo ¥ s il JUisl 2 o B0 b 4 L6 alo e )0 00l (6,050 las aiged Jsloxe
D sl 5095 ot w5 |y o Jslomo JolS s boglie (elyy 00,8 il Slarele psisal Jsbome il b 1+ 5 0
5 A Joli) sasSTal Jolowe yid oo V g oo ys Vo oS ,5,5 al yid oo O oo 5 0305 515 58 Sl 5 adBo
L olSST s aslol (NAHSOs o 51 )5 Ve e g sl Sy psilges —F Jgmi V- sial-) s s a,8 V/% NaxSOs ,2J
oo b ol j0 00,8 by 055 Jlods asdo Yo (gl g o oailu, o Joo B0 pa 4 7V Sl sl 5l oolai!
b alol CSLEFO zae Job o el

b yeSilie dslie 5 SAS 9.4 15810 5 5l ool L baosls 5 JUT 5 0ais 8,15 2016 asews ST 1580 5 4o baosls «bl 5
o plil wo oty 9 S Jloio o o (S0l asels sz 95T Gk |

VO



Ohlas g crails Ly

(2 VYO 1Sl L) i 10 0 pusliy Sl s 40010 ¥ 55 )5l ol jod 4 s Jlas j0 Q.l\STJf Slaws oy s
olyor 4 e Jlows (WYY 1 Klo L) w0 Vo9 50 oljer b s Jloas b (g )ld s S| a5 a0y
O ol Olid +0o,0 ¥ 59, le g gl Jload 9 (Gae VWYY ke L) )50 10 0 (00 juie Ol +00,0 Y 54,5 L
Soyg el #2050 ¥ 59,5l ol ped @ yao el Lo (V USE) bl () JS8) cllas O (20l L) Sl5e 50
el 009 IS olaws o SYL glls (bue Yo VD o Sle L) Lo j0 /0
16

14
12

10

u-’)' JS o3
Number of inflorescences

8
6
4
2
0

ol Qoo ¥l +ase oYl +as e Yol + oY 5,

A 030 el e 0 0 st Sl 0 /0 e
B vk 09 B Y90 SO i

o gime BB 1l g o 10 S pidio By > b sla i) (3T S olaws 59, 5 pumrbiw (iiSa p uSlio dalia -\ S
(sl s (P<0.01)

Fig. 1. Mean comparison of the interaction effect of silicon and sucrose on the number of inflorescences (columns
with common letters in each column do not have a significant difference (P<0.01).
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Fig. 2. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the number of flowers
(columns with common letters in each column do not have a significant difference (P <0.01).
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fall (columns with common letters in each column do not have a significant difference (P <0.01).
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Fig. 4. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the number of fruits
(columns with common letters in each column do not have a significant difference (P<0.01)).
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Fig. 5. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the weight of a single
fruit (columns with common letters in each column do not have a significant difference (P<0.01).
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Fig. 8. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on TSS (columns with
common letters in each column do not have a significant difference (P<0.01).
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Fig. 10. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on total plant sugar
(columns with common letters in each column do not have a significant difference (P<0.01).
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Fig. 11. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on leaf sugar percentage
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Fig. 12. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the percentage of fruit
sugar (columns with common letters in each column do not have a significant difference (P<0.01).
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Fig. 13. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the percentage of stem
sugar (columns with common letters in each column do not have a significant difference (P<0.01).
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Fig. 14. Mean comparison of the interaction effect of silicon and carbohydrate nutrition on the percentage of root
sugar (columns with common letters in each column do not have a significant difference (P<0.01).
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The cherry tomato is one of the most important cultivars of greenhouse tomato (Solanum
lycopersicom) that has been welcomed and paid much attention in recent years. Like other cultivars,
cherry tomatoes are sensitive to low light intensity, because of this; in the northern regions of Iran where
natural sunlight is limited during autumn and winter, light conditions are not appropriate for indoor
tomato cultivation. To alleviate this problem, an experiment was designed to evaluate the effect of two
factors consisting of silicon (at two levels: 0 and 1 millimolar) and carbohydrate nutrition (at five levels:
control, sucrose 2%, sucrose + potassium nitrate 5 g L%, sucrose + magnesium nitrate 5 g L%, sucrose
+ boric acid 0.5 g L) on the quantitative and qualitative traits of cherry tomatoes in greenhouse
conditions. The results showed that the lowest flower fall was obtained in the treatment of silicon with
sucrose + potassium, but it was not significantly different with the treatment of sucrose + boron. The
sucrose + boron treatment which produced a high number of flowers, also increased fruit set, and the
highest number of fruit per plant belonged to this treatment. The highest leaf silicon concentration was
observed in plants treated by silicon treatment combined with sucrose + boron. In this experiment,
sucrose + boron exhibited the lowest leaf sugar content, which was not significantly different from
sucrose + potassium and silicon treatments. Since sucrose + potassium treatment had the highest amount
of stem and root sugar, it is obvious that leaf carbohydrate depletion in this treatment was done toward
the stem and root. The highest percentage of soluble carbohydrates was recorded in the sucrose + boron
treatment, which clearly showed that in this treatment, soluble carbohydrates moved from the leaf
source to the fruits. Overall, the results showed that silicon treatment in the absence of sucrose foliar
application caused the depletion of sugars from the leaves and the movement of carbohydrates to fruits,
but reduced the export of carbohydrates to the roots. It seems that the transfer of carbohydrates to the
fruit occurred after the foliar application of silicon; because of this, silicon could reduce flowering fall
and increase plant yield.

Keywords: Carbohydrate sharing, Potassium, Magnesium, Boron.



